Estimation and accurate assessment regarding population gets harder and harder day by day due to growth of world population in a fast manner. Estimating tendencies to settlements in cities and countries, socio-cultural development and population numbers is quite difficult. In addition to them, selection and analysis of parameters such as time, work-force and cost seems like another difficult issue. In this study, population number is guessed by evaluating light activities in İstanbul via night-time images of Turkey. By evaluating light activities between 2000 and 2010, average population per pixel is obtained. Hence, it is used to estimate population numbers in 2011, 2012 and 2013. Mean errors are concluded as 4.14% for 2011, 3.74% for 2012 and 3.04% for 2013 separately. As a result of developed thresholding method, mean error is concluded as 3.64% to estimate population number in İstanbul for next three years.
INTRODUCTION
World population increases faster and faster in the world day by day and it is estimated that world population will reach 12 billion according to The United Nations Population Organization and 80% will live in cities. The number of migration from country sides to cities in Turkey increases after 1980s and urban areas get larger and larger visibly. In Turkey, population growth generally takes place in developed cities as İstanbul, Ankara, İzmir.
Increasing the number of migration to developed cities brings about changing physical structures, socio-economic structure, unplanned and irregular urbanization, miss use of natural sources and so on. Hence, it is very necessary that cities that have a dynamic structure should be observed and monitored regularly.
At the present time, observation of dynamic structures of cities gets easy since GIS and remote sensing technologies have developed. The main source for observation of cities is satellite images. Along with development of satellite technologies, qualities and ranges of images increase.
Night-time images have usually been used to investigate global economic and demographic differences between countries in the literature. (Imhoff et al., 1997; Henderson et al., 2003; Elvidge et al., 2009 ). Levin and Duke (2012) utilized night-time images of Israel and West Bank to investigate economic and demographic differences. The results were compared with population data (Levin and Duke, 2012) . Liu et al. (2012) have a manuscript that identifies urban expansion dynamics (Liu et al., 2012) . Wei et al. (2014) performed a scientific work to uncover the changes of urban areas (Wei et al., 2014) . MODIS or DMSP-OLS images have been used for the researches (Huang et al., 2016; Mertes et al., 2015; Small and Elvidge, 2013; Yi et al., 2016; Yücer and Erener, 2017) .
MATERIAL
The images used in developed software have been obtained from National 
METHODS
A novel method is used to convert light activity images to binary images. The novel method includes three stages. At first stage, any number and length of horizontal pixel values are randomly selected. These selected pixels are named as random horizontal reads. At second stage, cascade arithmetic means are calculated on random horizontal reads until one mean value obtains. This process is named as cascade means. Random horizontal reads are shuffled using Bootstrap method and a new cascade mean is obtained. This process is applied along minimum 100 iterations. At the end of all iterations, this process is also applied on obtained cascade means and one cascade mean value is specified. But, first and last 2% of cascade means are not included. Confidence interval is determined as 96%. At third stage named as threshold stage, input images are converted to binary images using the specified cascade mean. Figure 2 shows a numerical sample about the process. Light activity values on obtained binary images are obtained by counting pixels which have 1-bit value. Pixel per population is calculated as dividing Light activity value by annual real population number in the city. As a result, pixel per population is used to estimate population number of a city for next years by considering light activity values and past annual real population numbers.
RESULTS
The cropped images for İstanbul from 1994 to 2013 are used in this study. 
DISCUSSION
Population number is a parameter that changes every year. The fact that the population number can be estimated using light activity value and usage of 10-year data for this estimation have created effective results in this study. Estimated results with using polynomial approach are not shared. However, R value is calculated as 0.45. In this approach, 10-year data is used to estimate population number for next three years. Mean error is obtained as %3.64 for 2011, 2012 and 2013 . This result comes into prominence that our presented method is a reliable and effective method. However, it is taken a consideration that each city must have own city model. In this study, the strong connection between population number and light activity is explained.
